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(54) PRINTING METHOD 

(57)Abstract: 

PURPOSE: To obtain a color filter pattern print in which ink is surely repelled by a partition pattern and 
surely wets a substrate of a light transparent part to obtain uniform light transmissivity, blotting to 
adjacent light transparent part, is suppressed and freed from defective pixel. 

CONSTITUTION: (1) The printing is performed with a printing ink having surface tension between the 
critical surface tension of the partition pattern and the critical surface tension of a printed surface of a 
gap. (2) The critical surface tension is set to <35 dyne, and the critical surface tension of the printed 
surface of the gap to >35 dyne, and the critical surface tension ±5 dyne < the critical surface tension 
of the ink < the critical surface tension of the printed surface of the gap ±5 dyne. (3) The partition 
contains a fluorine-based water-repellent and oil-repellent agent. (4) A color pattern is a color filter for 
liquid crystal. (5) A method for printing the color pattern is an ink-jet recording method. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The printing approach characterized by printing in the approach of printing a color pattern in 
the gap of a batch pattern using the printing ink which has the surface tension between the critical 
surface tension of a batch pattern, and the critical surface tension of the printed side of a gap. 
[Claim 2] The printing approach according to claim 1 which the critical surface tension of the printed 
side of a gap is [ the critical surface tension of a batch pattern ] 35 dynes or more in less than 35 dynes, 
and is characterized by the surface tension of ink having a difference 5 dynes or more from the critical 
surface tension of the printed side of a batch pattern and a gap. 

[Claim 3] The printing approach according to claim 2 characterized by a batch pattern containing 
fluorine system hydrofuge and an oil repellent agent. 

[Claim 4] The printing approach according to claim 1, 2, or 3 characterized by a color pattern being a 
color filter for liquid crystal. 

[Claim 5] The printing approach according to claim 1 , 2, 3, or 4 characterized by the color pattern 
printing approach being the ink jet record approach. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the printing approach of the color filter used for display 
device manufactures, such as liquid crystal, in more detail about the printing approach of a color pattern. 
[0002] 

[Description of the Prior Art] Color filters for display devices, such as liquid crystal, are obtained by 
forming the three-primary-colors pixel pattern of R (red), G (green), and B (blue) on a transparence 
substrate. 

[0003] as the method of forming a three-primary-colors pixel pattern — the former — photograph 



-2- 



RISOGURAFU — although the electrodeposition process using the approach of obtaining the pattern 
formed by law by dyeing, or the electrode which carried out pattern NINGU was common, it had the fault 
that a process was complicated and a manufacturing cost was applied. 

[0004] Although print processes, the ink jet method, etc. using the printing version from the former as 
the manufacture approach of low cost are learned, the device which the breadth of the pixel at the time 
of printing is prevented [ device ], and raises pattern precision is required. Although the approach of 
specifically printing the light transmission section using the ink jet method with the coloring matter 
which becomes JP,59-75205,A from a wettability bad diffusion prevention pattern and a wettability good 
ingredient was proposed, the color pattern printing of precision sufficient from the contents of an 
indication was not obtained. Moreover, although the ink which cannot be easily damp to a bridge wall in 
JP,62-106407,A as ink was proposed, the contents of an indication of the color pattern printing of 
sufficient precision were inadequate similarly. Furthermore, the laminating of a sensitization layer and 
the silicone rubber layer is carried out, water-repellent ** oil-repellent layer is alternatively formed by 
exposure and development, and the approach of enabling little printing of a blot is proposed by JP,4- 
123005A JP.4-123006A and JP,4-123007,A. 
[0005] 

[Problem(s) to be Solved by the Invention] By the approach of the aforementioned conventional 
technique, it had the fault that the print quality by blot was inadequate, or the defective pixel which 
partial ink is damp depending on the combination of a batch pattern (black matrix) and printing ink, and is 
depended insufficient arose. 

[0006] The technical problem which this invention tends to solve is to crawl ink certainly with a batch, 
and for ink be certainly damp in the substrate of the transparency section, and offer the printing 
approach with few defective pixels that there are few blots. 
[0007] 

[Means for Solving the Problem] this invention person etc. came to solve this invention, as a result of 
repeating research wholeheartedly, in order to solve the above-mentioned technical problem. 
[0008] That is, this invention offers the following printing approach, in order to solve the above- 
mentioned technical problem. 

(1) The printing approach characterized by printing with the printing ink of the surface tension between 
the critical surface tension of a batch pattern, and the critical surface tension of the printed side of a 
gap in the approach of printing a color pattern in the gap of a batch pattern. 

[0009] (2) The printing approach of the above (1) that critical surface tension of a batch pattern is 
characterized [ the surface tension of ink ] by having a difference 5 dynes or more from the critical 
surface tension of the printed side of a batch and a gap by the critical surface tension of the printed 
side of a gap by 35 dynes or more by less than 35 dynes. 

[0010] (3) The above (1) or the (2) printing approaches which are characterized by a batch pattern 
containing fluorine system hydrofuge and an oil repellent agent. 

[0011] (4) The above (1), (2), or the (3) printing approaches which are characterized by a color pattern 
being a color filter for liquid crystal. 

[0012] (5) The above (1) characterized by the color pattern printing approach being the ink jet record 
approach, (2), (3), or the (4) printing approaches. 

[0013] According to the approach of this invention, it becomes possible to print certainly the gap 
surrounded by the batch which is the light transmission section by printing using the ink which has the 
surface tension between the critical surface tension of a batch pattern, and the critical surface tension 
of the gap (light transmission section) surrounded with the batch. 

[0014] The uniform pixel which the critical surface tension of the printed side of a gap does not have 
[ the critical surface tension of a batch ] a blot at less than 35 dynes, either, when the surface tension 
of ink has a difference 5 dynes or more from the critical surface tension of the printed side of a batch 
and a gap, and does not have spots is obtained by 35 dynes or more. 
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[0015] Although a batch pattern can be manufactured by well-known approaches, such as gravure, the 
photoresist method, and a hot printing method, to selection of the binder which forms the batch pattern 
used for the printing approach of this invention, low polar resin is as desirable as possible. In order to 
reduce critical surface tension more, it may have the approach of making carry out the laminating of a 
sensitization layer and the silicone rubber layer, and forming water-repellent ** oil-repellent layer 
alternatively by exposure and development, or a front, and ****** of a fluorine system or a silicone 
system may make an oil repellent agent add in a resist in the batch manufacturing method by the 
photoresist method, although a general photoresist is also usable. 

[0016] As resin for batches, although there are the following concretely, it was not restricted to these 
and as low the one of critical surface tension as possible is desirable from the point of ** ink nature. 
[0017] 
[Table 1] 
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[0018] These resin is used in one or more kinds of combination, and can also put together the resin 
which has the critical surface tension of 35 dynes/cm or more by the case. 

[0019] Moreover, critical surface tension is high only by resin, and when ** ink nature is inadequate, 
critical surface tension may be lowered by addition of the hydrofuge and oil repellent agent of silicone or 
a fluorine system. 

[0020] Black coloring agents like carbon black and black titanium oxide, such as a pigment and a black 
color, can be used for coloring of a batch. 

[0021] It is more desirable for the critical surface tension after bridge wall formation to be less than 35 
dynes/cm, when combining resin 35 dynes [/cm ] or more or coloring. 

[0022] That the critical surface tension of the gap (light transmission section) surrounded with the batch 
should just be shown in the front face which contacts ink at least, the thing of the following table 2 was 
specifically mentioned, and as most desirable light transmission member, from transparency and a 
homogeneous point, although the ingredient 35 dynes or more was glass, it was not restricted to these 
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by it. 
[0023] 
[Table 2] 
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[0024] the ink of these print processes — aquosity and oil based ink — although either is usable, it is 
necessary to be the ink presentation which has a difference 5 dynes or more from the critical surface 
tension of the printed side of a batch and a gap That is, when it is ink of the surface tension which does 
not have a difference 5 dynes or more from the critical surface tension of a batch, that the batch 
effectiveness of a batch is bad and ink tends to flow into a gap besides ******, **** of a gap will 
become inadequate in the case of ink with a surface tension of less than 5 dynes from the critical 
surface tension of the printed side of a gap conversely, and the homogeneity of printing will be lost. 
Moreover, the already well-known thing of these ink presentation is usable. 

[0025] The water color ink which can be used by the printing approach of this invention contains a 
coloring agent and water soluble resin for water to a subject, and contains a water-soluble organic 
solvent and various assistants if needed. 

[0026] As a coloring agent, there are a pigment and water soluble dye and it can choose as water 
soluble dye from acid dye, basic dye, direct dye, reactive dye, a disperse dye, a food dye, etc. As a 
pigment, although organic pigments, such as monoazo, a JISUAZO system, a phthalocyanine system, and 
the Quinacridone system, are mentioned, it is not limited to these, for example. 

[0027] The water-soluble organic solvent of the above-mentioned water color ink prevents the nozzle 
blinding accompanying moisture evaporation. **** of the ink to the gap (light transmission section) 
surrounded with the batch is made into homogeneity, and it may be used in order to delay evaporation 
and to attain equalization of an ink coat. Specifically Ethylene glycol, a diethylene glycol, a polyethylene 
glycol, The glycols like a glycerol; Ethylene glycol monomethyl ether, The diethylene-glycol monomethyl 
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ether, ethylene glycol monobutyl ether, The alkanolamines like pyrrolidones; triethanolamine like a glycol 
ether; N-methyl-2-pyrrolidone like the diethylene-glycol monobutyl ether and ethylene glycol 
monophenyl ether; A methanol, ethanol, Alcohols like isopropyl alcohol; dimethyl sulfoxide etc. is 
mentioned. 

[0028] These water-soluble organic solvents can be suitably used combining independent or plurality in 
consideration of drying [ on a filter medium ], nozzle blinding, color solubility, pigment dispersibility, etc., 
and its fewer possible one is [ the amount of / in / used / an ink constituent ] desirable. 
[0029] In order to prevent clogging of the nozzle by the heavy metal ion by ink jet record for the 
dissolution stability of a color, the thing of the purity more than ion exchange water needs to be used 
for water. 

[0030] The water soluble resin of the above-mentioned water color ink Polyvinyl alcohol, a polyvinyl 
pyrrolidone, Gelatin, casein, GURYU, polyacrylic acid, a shellac, a styrene-acrylic-acid copolymerization 
object, Ammonium salt, such as a styrene-maleic-anhydride copolymerization object and a glycidyl 
methacrylate-acrylic-acid copolymerization object, An alkali-metal salt, polyamine sulfone and a 
polyvinyl amine, polyvinyl pyridine, A polyethyleneimine and polyethyleneimine-epichlorohydrin reactant, 
There are photosensitive resin of a photo-curing mold besides being polyamide-polyamine resin or those 
acid neutralization objects, oligomer, and a monomer. Specifically The photopolymer which used water 
soluble resin, such as a gelatin casein GURYU system, as the base, Although there were the glycidyl 
methacrylate and the cellulosic with which water-soluble radicals, such as a glycol and carboxylate, 
were introduced, and polyurethane poly methacrylate derivative ********, it was not restricted to these. 
[0031] As an assistant, the hydroxide of alkali metal, a pH regulator like alkanolamine, an antimicrobe 
and an antifungal agent, a sequestering agent, a pigment agent, a surfactant, etc. may be used if needed. 
[0032] The surface tension of the oil based ink which can be used by the printing approach of this 
invention When not using a surfactant, are [ therefore ] almost equal to the surface tension of the 
organic solvent to be used. As an organic solvent What shows the surface tension which has a 
difference 5 dynes or more from the critical surface tension of the printed side of a batch and a gap is 
required. Specifically Fatty alcohol, such as a methanol, ethanol, and propanol It is also possible to use 
two or more kinds, mentioning nitrogen-containing compounds, such as ketones, such as dimethyl 
ketone and a methyl ethyl ketone, glycols, glycol ether, glycol ester, amides, amino alcohol, a morpholine, 
and a pyridine, etc., and combining. However, low polar solvents, such as an aliphatic hydrocarbon 
compound or a naphthene hydrocarbon with small surface tension, a fluorine system solvent, and a 
silicone system solvent, are not desirable from **** to a batch being too good. 

[0033] The binder resin of the above-mentioned oil based ink can be especially used without a limit, if 
meltable to said organic solvent. Although acrylic resin, styrene acrylic resin, phenol resin, terpene 
phenol resin, an epoxy resin, a modified epoxy resin, polyester resin, salt vinyl acetate system resin, 
petroleum system resin, rosin ester, etc. are mentioned, it is not limited to these, and specifically, two or 
more kinds can also use it for coincidence, mixing. 

[0034] Although organic pigments, such as inorganic pigments, such as oil colors, such as the monoazo 
currently used in the coloring field of the conventional various kinds as a coloring agent of the above- 
mentioned oil based ink, a JISUAZO system, a metallic complex system, an anthraquinone system, a 
phthalocyanine system, and a triaryl methane system, carbon black, titanium oxide, a zinc white, and zinc 
sulfide, monoazo, a JISUAZO system, a phthalocyanine system, and the Quinacridone system, are 
mentioned, it is not limited to these. 

[0035] In order to raise the adhesion of the ink coat printed with the above-mentioned oil based ink, 
plasticizers, such as phthalic ester, sebacic-acid ester, stearic acid ester, phosphoric ester, citrate, 
adipate, a maleate, and trimellitic acid ester, may be used for the ink concerned. 
[0036] When a color pattern is a color filter for liquid crystal, as for the printing approach of this 
invention, the effectiveness is shown most. 

[0037] The printing approaches that the color pattern printing approach is the ink jet record approach 
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are a print quality and an advantageous approach in cost. Since the drop near the diameter of a nozzle 
is generally injected and a dot spreads further on a printed side by the ink jet recording method, the 
diameter of a nozzle of the ink jet recording device to be used needs to be smaller than the magnitude 
of the gap (light transmission section) of a color pattern. 
[0038] 

[Example] Next, an example is given and this invention is explained still more concretely. The "section" 
expresses the "weight section" among the following examples. 

[0039] (Example 1 of ink) After it mixed the pigment (R: brilliant carmine 6B, G:Phthalocyanine Green, 
B:copper phthalocyanine blue) 8 section, the resin (polyvinylpyrrolidone, K value = 15) 5 section, the 
diethylene-glycol 1 section,' the "Sol Spurs 27000" (dispersant made from ICI) 1 section, the ethanol 10 
section, and the ion-exchange-water 75 section and the ball mill distributed for 24 hours, it filtered 
using the 0.5-micron membrane filter, and the ink for jet printers of RGB was obtained respectively. At 
this time, all three colors of the surface tension of ink were 43 dynes. 

[0040] (Example 2 of ink) a color (the mixture of the R:C.I. solven tread 132, the G:C.I. solvent blue 67, 
and the solvent yellow 89 — ) the B:C.I. solvent blue 674 section and Dynal BR-1 13 (the acrylic resin 
made from Mitsubishi Rayon — ) about [ molecular weight ] — the 30000 12.0 section and KR-216 (the 
silicone resin by Shin-Etsu Chemical Co., Ltd. — ) The polymerization-degree abbreviation 300 2.0 
section, the Epiclon 1050 (epoxy resin by Dainippon Ink & Chemicals, Inc.) 4.0 section, After fully 
agitating and dissolving the sebacic-acid diethyl 1 .5 section, the methyl-ethyl-ketone 54.5 section, and 
the methanol 18.0 section, this solution was filtered using the 0.5-micron membrane filter, and the ink 
for jet printers of RGB was obtained respectively. At this time, all three colors of the surface tension of 
ink were 27 dynes. 

[0041] (Example 1) On glass with a critical surface tension of 55 dynes, the batch pattern with the line 
breadth of 20 microns which consists of silicone resin with a critical surface tension of 24 dynes by the 
resist method, a pitch [ of 1 10 microns ], and a thickness of 2 microns was formed. Next, as a result of 
printing by turns in order of RGB into the light transmission part surrounded with the batch using the 
continuous type ink jet recording device of the 60-micron diameter of a nozzle with water color ink with 
a surface tension [ of the above-mentioned example 1 of ink ] of 44 dynes, the light transmission part 
was uniform and the color filter without the bleeding to a ****** light transmission part was obtained. 
[0042] (Example 1 of a comparison) On glass with a critical surface tension of 55 dynes, the batch 
pattern with the line breadth of 20 microns which consists of polyethylene terephthalate with a critical 
surface tension of 43 dynes by the resist method, a pitch [ of 1 10 microns ], and a thickness of 2 
microns was formed. Next, as a result of printing by turns in order of RGB with water color ink with a 
surface tension [ of the above-mentioned example 1 of ink ] of 44 dynes into the light transmission part 
surrounded with the batch using the continuous type ink jet recording device of the 60-micron diameter 
of a nozzle, a part of light transmission part is an ununiformity, and, as for the obtained color filter, the 
bleeding to a ****** light transmission part was looked at by the part. 

[0043] (Example 2) On a Mylar (polyethylene terephthalate) with a critical surface tension of 43 dynes 
Pori 1 which contains a fluorine system oil repellent agent with a critical surface tension of 18 dynes by 
the resist method, the line breadth of 10 microns which consists of 2-butadiene resins, Form a batch 
pattern with a pitch [ of 60 microns ], and a thickness of 2 microns, and the continuous type ink jet 
recording device of the 30-micron diameter of a nozzle is used. As a result of the surface tension of the 
above-mentioned example 2 of ink printing by turns in order of RGB with the oil based ink which is 27 
dynes into the light transmission part surrounded with the batch, the light transmission part was uniform 
and the color filter without the bleeding to a ****** light transmission part was obtained. 
[0044] (Example 1 of a comparison) On the Mylar (polyethylene terephthalate) with a critical surface 
tension of 43 dynes, the batch pattern with the line breadth of 10 microns which consists of poly 
dimethylsiloxane (silicone resin) with a critical surface tension of 28 dynes by the resist method, a pitch 
[ of 60 microns ], and a thickness of 2 microns was formed. Next, although the light transmission part of 
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the obtained color filter was uniform as a result of printing by turns in order of RGB into the light 
transmission part surrounded with the batch using the continuous type ink jet recording device of the 
30-micron diameter of a nozzle with oil based ink with a surface tension [ of the above-mentioned 
example 2 of ink ] of 27 dynes, the bleeding to a ****** light transmission part was looked at by the 
part. 
[0045] 

[Effect of the Invention] According to the printing approach of this invention, ink is certainly crawled 
with a batch pattern, and ink is certainly damp in the substrate of the light transmission section, uniform 
light transmission nature is obtained and the color filter pattern printing whose blots by the ****** light 
transmission part are few defective pixels and which is not is obtained. 



[Translation done.] 
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